34823B/18 HOI Q49 

BOREHOLE REINFORCE 

04.01. 76-SU-308922 (26.05.78) E21b-29 
Well tubing patcher withcollet . has bush slotted to take rod pin and 
so reduce oxiol load during patch placing P 
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The patcher comprises a rod connected to an adapter and 
piston concentric within a cylinder and also has a thrust 
sleeve with expander cone fitted to it, and a collet head 
and collar component. To place the patch accurately and 
securely the axial load ha. to be reduced. TM I is Achie- 
ved by slotting the bush lengthways and providing the rod 
-N a pin arranged in the slot. 8 

_ Jails 

Once the patch has been positioned over the defect. 
ItlV* tT *• Attorn cylinder is ener- 

gised so as to raise the collet, held shut by the collar 
Once the collet enters the crimped patch sleeve, a pin* 

tlu *° 1 * C °uf r and 8tripa it oa tt « «cxible end of the 
collet thus enabling this to apread out and in so doing 
clamp the crimped patching tube securely to the inside of 
the well tubing. The amoothing action is completed as the 
collet rises further up inside the patch tube. 

Axial load is governed by the stiffness of the path and 
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remains at a constant level so that the patcher works rel- 
iably and accurately, placing the patch in the precise loc- 
ation within the tubing, even at depth and in narrow tubing. 
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(54) yCTPOHCTBO JUIH yCTAHOBKH METAJUIMHECKOTO 
IUIACTMPR BHyTPH TPyBfcl 



M3o6peTeuHe othochtch k ycTpoflcTBaM 9 

npHM6HReMbIM B He^THHOA npOMuauneHHOC- 

th npH peMOHTe kojiohhh Tpy6 b Cypo- 
BfaDC M BKcnjiyaTaUMOHHUx CKBaXHHax. 

HBBeCTBO yCTpOflCTBO flAR yCTaHOBKM 5 

MeraJuiHiecKoro njiacrapn BHyrpH Tpyto, 
cojiepKaitt.ee anacTHMnufi . oaJtnoH c xha- 
KocTbio, pacnajiaxeHHHft BHyrpH ycraHaB- 
/iMBaeMoro njiacTtipa, BunonHeHHoro b 
Bwe ro^pHpoBaHHoro natpydxa JY] . |q 

HenocTarxoM 3Toro ycTpoftcTBa hbjir- 
eTCH . HeBOSMOKHocTb oGecneueHHR paBHo- 
MepHoro pacuMpeHHH ro^pHposaHHoro naT- 
py6xa no ero juiHHe. 



HaHOoJiee Ojihskhm peueHHeM k npejyia- 
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raeMOMy MsoGpereitino mwiRCTCR ycrpofl- 
ctbo xmn ycTaaoBKH Merajmu^iecKoro 
n/iacTupa BHyTpH TpyCta, BKJDouaiomee 
uitok, coenHBeHHuii c nepeBoxuiHKOM h 
rropuiHeH, komuchtphhuo pa 3 Mem eH hum b _ 
muiHKnpe, pacnopiiyio BTynicy, na k'*to- 
poft ycTaHOBJiem* pacuxHpancaHB Konyc, 
uaHrosan ronosxa h oOoftMa [2], 

HejjocT a t kom ycTpoflCTBa hbjihgtch 

HM3K3R HaAeXHOCTb paOOTM, TaK KaK - 

npM BxoraeuHH b ro4pHpoBaHHi*A naTpy- 
6ok pacuHpnnzteflcft MHoroceKTopHoft ro- 
jiobkh MHoroKpaTHo y BejiHUHB aeTc r oce- 
BaR Harpy 3 Ka Ha TpyCu, npOTHrMBaw- 
t4He rojiOBKy. wepea naTpyCox* ^ 



UeJib H3o6peTeHH« - noBUiteHHe HaAex- 
hocth paeon* ycTpoftcTBa 3a cueT chh- 
xeHHR oceBfaix Harpy 30K* 

3ro AocTHraeicfl TeM # mto pacnopHan 
BTyjixa BbinomieHa c npoAOJibHoft npo- 
pe3b», a tUTOK c BUCTynoM, pa3MemeHHUM 
b npopeaH BTyjixn • 

Ha iepTexe HsoCpaxeHo ycrpoftcTBO 
aah ycTaHOBXM MeT&nniriecKoro nnacw- 
p« BHyrpH rpycu, nponojibHUft paspea. 

ycTpoacTBO meet nepeaonHMK 1 c ynop- 
hum GypTOM 2, mroK 3 c nopniHeM 4, 

B3aHMOfleftCTByWHM C nCWMXHtJM UHJlHH- 

apom 5, xecTKoro KOHyca 6, BunonHeH- . 
Horo 3a oaho uenoe c MHorocexTopHOft 
yn py ropactoMp iBooeBc h oaHroBofl ronoB- 
koB 7, 9a$HKCKpoBaHHOfl npH rpaHcnop- 

THpOBaHHH B C Ma TOM COCTORHHH UHJ1MH- 

APH^ecKoB oOoBmoB 8 # ycTaHOB/ieHHOft 
c B03MOXHOCTb» ocesoro nepeMemeHHR Ha 
pacnopHoB Brynxe 9, pacnoiioxeHHOB Mem- 
Ay UHJIKHAPOM H* BBCTKKM KOHyCOM • ToQ- 

PHpoBaHHbiB narpyeoK 10, rbjirbowhUcr 
3aroTOBKoB MeTaJtnHwecKoro njiacrapR, 
pacnojioxeH npH cnycxe b cKBaxMHy Memy 
ynopHUM 6ypTOM 2 h kbctkhm KOHycoM 6. 
B pacnopHofl BTyiixe 9 HMeeTCR npoAOJib- 
Hoe okho 11 , <tepe3 Koropoe BhicTyna- 
eT Hapyxy urxupb 12, xecTKO saKpenJieH- 
hmb Ha urroKe. 
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^VCTpOftCTBO ASIA yCTAHOBKH MeTaJUIH- 

;oro anacTfc4>n bhytpm Tpy6bi paOoTa- 
fc* cnej^nsMM o6pasoM, ycTpoftcTBO c 
ro^pMpovaHWM naTpy6xoM 10 cnycxa»T b 
cKtajKMKy Tax, ^to6u cepeniuta ro$pnpo- 
saHHoro naxpyCxa coanaAa c cepeAHHoft 0 
Ae+exT* a koaohhc rpy6. 3aTeM HacocoM 
comwt paftovee aaanteHHe b UHJiHHApe 
5. hp* paOoieM flaBJieMHM uhahhap nepe- 
MemacTcn b cropoHy ro^pHpoBaHHoro na-r- 
pyCxa, TOJiKan nepeA coOoft xbctxhh xo- 
Hyc 6 m qaHrosyn ro-noBxy 7, cxaxyw 

OOORMOB 8, 

npM 9tom uHiiHHnpM«tecKan o6oflMa B h 
uiTupb 12 cttnHmaJOTCH; paccxoHHRe Mewy 
hhmh a mcxoahom noAOxeHHH paBHo pac- 15 
ctohhmjo ox xopua ro$pHDOBaHHoro nax- 
pyOxa 10 ao HaHOoJibmero nonepe^HHxa 
uaHroaofl roiiOBKH 7. Kax xoabxo uaHro- 
Baa roAOBxa saxoAHX b roftpHpoBaHHua 
narpy6oK no CBoero HaH6anuuero none- 20 

pe^HMKa, WXbipb 12 BXOflMT B KOHT3KT C 
UHJIHHOPHWeCKOfl OOOHMOH 8 M CHHMaeT 

ee c ynpyroro KOHixa uaHroBOft to/iobkh. 
UaHroBan roAOBKa ynpyro. pacmHpneTCH, 
pacnpaMMeT ro<frpHpoBaHHnft naxpyCox 
ao xpyrRoro ceieHR*, npRXHMa* ero k ^ 
BHyTpeNHen noBepxHocTH peMOHXHpyeMOft 
rpyobi. . npH AanbHeftuteM ABRxeHHH xcecr- 
Koro KOHyca h uaHroBOft roAOBXH BHyxpH 
ro^pMpoBaHHoro naxpyoxa, nocAeAHHfl 
^•npflwi^eTCR h paBNOMepHO Ha Bceft 3° 
2ft aahhc npuxHMaexc* x peMOHxnpye- 
• TpyCe . npM 3tom oceBan Harpy 3xa 
Ha ycTpoflcTBo onpeAeARercn b ochob- 
hom lecTKocTbio ro<J>pHpoBaHHoro naxpyGxa 



h ocTaeTCH npHMepHO nocxoHHHoft. B«na- 
roaapH chhikchhw oceBbix narpyaox Ha. 
ycTpoftcTBO, noBbJiiiaeTc« HaaexHocrb ero 
paoorbi h oho MOxeT ycneuHo npMMeHHTb- 
cb jxnn ycTanoBXH nnacTbipeH b cxBaxn- 
nax 6o/ibaiefl rnyOHHW h b xpyoax MeHb- 
uiero AHaMexpa, *tro cymecxBeHHO pacum- 
pneT oCJiacTb npHMeneHHR -ycxpoftcxBa 
3Toro Ha3Ha*ieHHH h o6ecne*iHx nonywe- 

HHe BblCOKOrO TeXHHKO-SKOHOMMieCKOrO 

3$$exxa . 



<t>opMy/ia H3o6peTeHH« 

VCTPOHCTBO AAA yCTaHOBKH MexaAAH- 

wecKoro anacTbipn BHyTpn xpyOu, bxa»- 
ttanmee lutok, coeAHHeHKbift c nepesoAHH- 
xom h nopuHeM, KOHueHTpHUHo paaMemen- 
hum b uhjih HApe , pacnopnyn sxyAxy, Ha 

Koxopofl yCTaHQBAeHbl paCUIHpRKMaHR XOHyc, 

uaHroBafl roAOBxa h oCoftMa, o t ji h - 
h a jo tu e e c n xeM, no, c uejibw no- 
BbnueHHfl HaAexHOCTH paOorbi ycxpoftcxBa 
3a ever cHHxeHHn oceBbix Harpy 30K, pac- 
nopKaa Bxynxa BbinonHena c npoAOJibHofl 
n popes bio, a ujtox - c BbicxynoM, pa3- 

MetUeHHUM B npope3H BXyAXH • 

HCTOHHHKH HH$OpMaUHH, npHHHTbie BO 

BHHMaHHe npH 3KcnepTH3e: 

1. Chaopob H.A. BoccTaHpaneHHe rep- 

MeTH«{HOCTH OGcaAHfalX KOAOHH B He$TH- 

hwx h raaoBbix cKBaxHHax. CepHH 1 'Bype- 
HHe' BHHH03Hr # M, r 1972, c. 56. 

2. nafeHT CU1A H 3179169, xa. 166-14 
1965, 
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(54) DEVICE FOR PLACING A METAL PATCH INSEDE A PIPE 

1 

The invention relates to devices used in the oil industry for casing repair in drilled and 
development wells. 

A device is known for placing a metal patch inside a pipe that contains an elastic 
inflatable bag with liquid located inside the patch to be placed, implemented in the form of a 
corrugated sleeve [1]. 

A disadvantage of this device is that it is impossible to ensure uniform expansion of 
the corrugated sleeve over its length. 

The design closest to the proposed invention is a device for placing a metal patch 
inside a pipe that includes a rod joined to an adapter and a piston concentrically disposed in a 
cylinder, a spacer bushing with an expanding cone, a collet head, and a holder mounted 
thereon [2]. 

A disadvantage of the device is the low operational reliability, since as the expanding 
multisector head enters the corrugated sleeve, there is a many-fold increase in the axial load 
on the pipes pulling the head through the sleeve. 
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The aim of the invention is to improve the operational reliability of the device by 
reducing the axial loads. 

This is achieved by the fact that the spacer bushing is implemented with a 
longitudinal slot, while the rod is implemented with a lug disposed in the slot of the bushing. 

The drawing depicts the device for placing a metal patch inside a pipe, in longitudinal 
section. 

The device has adapter 1 with thrust shoulder 2, rod 3 with piston 4, engaging 
movable cylinder 5, rigid cone 6 that is implemented integrally together with multisector, 
elastically expanding collet head 7, secured in the compressed state during run-in by 
cylindrical holder 8, mounted so that it can move axially on spacer bushing 9, disposed 
between the cylinder and the rigid cone. Corrugated sleeve 1 0, which is a metal patch blank, 
is disposed between thrust shoulder 2 and rigid cone 6 while being lowered into the well. 
Spacer bushing 9 has longitudinal port 1 1 through which pin 12, rigidly attached to the rod, 
projects out. 



612004 



3 

The device for placing a metal patch inside a pipe operates as follows. The device 
with corrugated sleeve 10 is lowered into the well so that the middle of the corrugated sleeve 
coincides with the middle of the defect in the string. Then the working pressure in cylinder 5 
is created by a pump. At the working pressure, the cylinder moves toward the corrugated 
sleeve, pushing ahead of it rigid cone 6 and collet head 7, compressed by holder 8. 

In this case, cylindrical holder 8 and pin 12 approach each other; the distance between 
them in the initial position is equal to the distance from the end of corrugated sleeve 10 to the 
largest cross section of collet head 7. As soon as the collet head enters the corrugated sleeve 
up to its largest cross section, pin 12 makes contact with cylindrical holder 8 and detaches it 
from the elastic end of the collet head. The collet head is elastically expanded, straightens 
out the corrugated sleeve to a circular cross section, squeezing it against the inside surface of 
the pipe to be repaired. As the rigid cone and the collet head move further inside the 
corrugated sleeve, the latter is straightened out and is squeezed against the pipe to be repaired 
uniformly over its entire length. In this case, the axial load on the device is determined 
mainly by the rigidity of the corrugated sleeve 



612004 
4 

and remains approximately constant. Because of the reduction in axial loads on the device, 
its operational reliability is improved and it can be successfully used for placing patches in 
deep wells and in small-diameter pipes, which substantially extends the range of application 
for this type of device and provides considerable technical and economic advantages. 

Claim 

A device for placing a metal patch inside a pipe, including a rod joined to an adapter 
and a piston concentrically disposed in a cylinder, a spacer bushing with an expanding cone, a 
collet head, and a holder mounted thereon, distinguished by the fact that, with the aim of 
improving the operational reliability of the device by reducing the axial loads, the spacer 
bushing is implemented with a longitudinal slot and the rod is implemented with a lug 
disposed in the slot of the bushing. 

Information sources considered in the examination: 

1. I. A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells. Drilling Series, [in 
Russian], VNIIOENG, Moscow (1972), p. 56. 

2. US Patent No. 3179169, cl. 166-14, 1965. 
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